[The use of 1,1,1-trichloroethane (methylchloroform) in industrial operations: the neurotoxicity risk].
1,1,1-Trichloroethane (1,1,1-TE) is a widely used organic solvent which is thought to be relatively safe. The present review is mainly focused on the neurotoxic effects of 1,1,1-TE. Concentrations above 350 ppm are considered capable of negatively conditioning the performance of the exposed person, in particular reaction time and manual abilities. Peripheral neuropathies have also been described. More recently the potential neurotoxicity of 1,1,1-TE has been underscored by animal studies investigating the effects of this substance in neurobehavioral tests and on neurochemical parameters. 1,1,1-TE alters the motor activity in small laboratory rodents. In fixed interval responding in mice, the effects of 1,1,1-TE are qualitatively similar to those of other volatile (ethanol) and non volatile (benzodiazepines and barbiturates) CNS depressants. In addition, in drug discrimination procedures 1,1,1-TE shares discriminative stimulus properties with barbiturates, toluene, halotane, and oxazepam indicating that this solvent has behavioral effects in common with central nervous system depressant drugs. From a neurochemical point of view long-term exposure to 1,1,1-TE induces astrogliosis in the cerebral cortex of gerbils as indicated by an increased concentration of glial fibrillary acidic protein. In addition low dose inhalation of 1,1,1-TE for 3 months decreases DNA concentrations in several brain regions of the gerbil. 1,1,1-TE affects also brain concentrations of cAMP and cGMP as well as calcium ion control, possibly through an action on voltage-dependent calcium channels. It has been also suggested that intermediate metabolites of 1,1,1-TE may give origin to condensation products with dopamine, ultimately impairing dopaminergic transmission. Some of the neurochemical effects of 1,1,1-TE are shared by other chlorinated organic solvents as well as by CNS depressants. The literature analyzed indicates that 1,1,1-TE may exert significant neurotoxic effects suggesting that more caution in its use is needed and that attention should be paid to the possibility of an additive effect of 1,1,1-TE and CNS depressants (ethanol, barbiturates, benzodiazepines and other volatile solvents) giving origin to severe neurotoxicity.